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SILVER LAK E STUDY RESULTS 

ABOUT SILVER LAKE 

To understand a lake and its water quality, fish and wildlife, and recreational opportunities, we need to 

understand its physical characteristics and setting within the surrounding landscape. Silver Lake is located 

in the city of Portage, with one public boat landing located on the east side of the west basin. Silver Lake 

is a 74-acre spring lake with groundwater, surface runoff and precipitation contributing most of its water 

and the water leaving through a wetland complex on the east side of the lake. The maximum depth is 42 

feet in the west basin  and 16 feet in the east basin; the lakebed has a moderate slope (Figure 1) and its 

bottom sediments are mostly muck with areas of sand. 

 

FIGURE 1.  CONTOUR MAP OF THE SILVER LAKE BASIN. 
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WHERE IS THE WATER COMING FROM? - WATERSHEDS AND LAND USE 

The water quality in Silver Lake is a reflection of the land that drains to it. The water quality, the amount 

of algae, aquatic plants, the fishery and other animals in the lake are all affected by natural and manmade 

characteristics. Natural characteristics that affect a lake include the amount of land that drains to the lake, 

the hilliness of the landscape, types of soil, extent of wetlands, and the type of lake. Within the lakeôs 

watershed, alterations to the landscape, the types of land use, and the land management practices are 

examples of how people may affect the lake.  

It is important to understand where Silver Lakeôs water originates in order to understand the lakeôs health. 

During snowmelt or a rainstorm, water moves across the surface of the landscape (runoff) towards lower 

elevations such as the lake itself or adjacent wetlands. The land area that contributes runoff to Silver Lake 

is called a surface watershed. Groundwater also moves into Silver Lake; the groundwater also originates 

in precipitation although this is that fraction of the precipitation that moves into the ground and is not 

taken up by plants.  The groundwater also moves to lower elevations and ultimately discharges to the lake 

itself or adjacent wetlands.  The land area that contributes groundwater to Silver Lake is the groundwater 

watershed and its land area may be slightly different from the surface watershed. The surface watershed 

and groundwater watershed are shown in Figure 2 and Figure 5.  

The capacity of the land in the watershed to shed or hold water and contribute or filter particles 

determines the amount of erosion and nutrient runoff that may occur, the amount of groundwater feeding 

a lake, and ultimately, the lakeôs water quality and quantity. Essentially, landscapes with a greater 

capacity to infiltrate water during rain events and snowmelt help to slow the delivery of the water to the 

lake. Less runoff is desirable because it allows more water to recharge the groundwater, which feeds the 

lake year-round - even during dry periods or when the lake is covered with ice.  

Land use and land management practices within a lakeôs watershed can affect both its water quantity and 

quality. Undisturbed forests and grasslands usually allow  much of the  precipitation to soak into the 

ground, resulting in more groundwater, less surface runoff and better water quality, other types of land 

uses may result in increased runoff and less groundwater recharge, and may be sources of pollutants that 

can impact the lake and its inhabitants. Areas of land with exposed soil can produce soil erosion. Soil 

entering the lake can make the water cloudy and cover fish spawning beds. Soil also contains nutrients 

such as phosphorus that increase the growth of algae and aquatic plants. Development of the land can 

change natural drainage patterns, alter vegetation and increase pollutant movement. Impervious (hard) 

surfaces such as roads, rooftops, and compacted soil prevent rainfall from soaking into the ground, which 

may result in more runoff that carries pollutants to the lake. Sources of these pollutants include animal 

waste, and fertilizers.  Increased runoff of nutrients contributes nutrients that enhance the growth of algae 

and aquatic plants in the lake.  
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Although development can increase the transfer of nutrients from land to water, there are a variety of land 

management practices that can be put in place to help reduce impacts to our lakes. Some practices are 

designed to reduce runoff. These include protecting/restoring wetlands, installing rain gardens, swales, 

rain barrels, and routing drainage from pavement and roofs away from the lake so that they can infiltrate. 

Some practices are used to help reduce nutrients from moving across the landscape towards the lake. 

Examples include manure management practices, eliminating/reducing the use of fertilizers, increasing 

the distance between the lake and a septic drain field, protecting/restoring native vegetation in the 

shoreland, and using erosion control practices. Columbia County staff and other professionals can work 

with landowners to determine which practices are best suited to a particular property.   

View looking northeast of cattails in the south bay of the West Basin-Silver Lake. 
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SILVER LAKE SURFACE WATERSHED 

The surface watershed for Silver Lake is approximately 483 acres (Figure 2). The dominant types of land 

use in the watershed are urban/residential (49%), forest (22%), and barren land (9%). The land closest to 

the lake often has the greatest impact on water quality and habitat; Silver Lakeôs shoreland is surrounded 

primarily by developed land, wetlands, and forest. 

FIGURE 2.  LAND USE IN THE SILVER LAKE SURFACE WATERSHED. 
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Silver Lakeôs surface watershed was delineated using a combination of elevation data, storm sewer maps 

and site reconnaissance. An important part of the surface watershed is the area that drains to the South 

Wetland in Figure 3.  Although there is a large railroad embankment between the  wetland and Silver 

Lake,  monitoring of water levels and field reconnaissance was used to determine if the  wetland was 

internally drained or was directly connected to surface water within the lake basin itself and the wetland 

located east of Silver Lake across New Pinery Road (Figure 2).  

FIGURE 3.  WETLANDS ADJACENT TO SILVER LAKE.  

Pressure transducers were deployed in the South (Inlet) Wetland, West Basin and East (Outlet) Wetland to 

record water level changes during June-July 2019. The results are shown in Figure 3. Very close 

correlation is obvious between the Lake Basin and the Outlet Wetland to the east as they rise together 

with each storm event, then drain almost as quickly. Correlation to storm events is also seen in the Inlet 

Wetland, but with a much slower release following each storm.  There is a small open channel from the 

South Wetland that leads through a culvert under the railroad embankment and continues north-northeast 

and then disappears into the thick cattail marsh just before reaching the lake.  It appears that the south 

wetland acts as a stormwater detention basin which stores (water level increases) and then slowly releases 

water to the lake.  It is reasonable to assume that the slowing of the flow leads to retention of sediment in 

the wetland complex and high evapotranspiration may reduce the volume of water that enters the lake in 

summer.  While wetlands are useful for treating urban stormwater, additional investigation could explore 

how effective it is in storing nutrients such as phosphorus over the long-term and how much it might 

Silver Lake 

(West Basin) 

Silver Lake 

(East Basin) 

East Wetland 

Transducer location 

Culvert 
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contribute in spring and fall when the vegetation is less active.  In addition, if any future hydrologic 

alternations are proposed for the wetland area, consideration to how that might alter its water quality 

benefits could be considered.  

FIGURE 4.  SURFACE WATER LEVELS AND PRECIPITATION - JUNE-JULY  2019. 
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SILVER LAKE GROUNDWATER   

Groundwater is water that infiltrates through the soil and then moves into the local lake and streams.  

Because this water passes through soil and the groundwater aquifer, the more groundwater that enters a 

lake, the more influence the local geology has on the lake. Groundwater can spend years to decades in the 

FIGURE 5.  GROUNDWATER FLOW DIRECTION NEAR SILVER LAKE . 


















































